Aging and defective lymphoid cell activation.
Activation of lymphocytes for proliferation is a crucial process in the immune response. Age-related deficiencies in this cellular response strongly correlate with deficiencies in the immune system response, with concomitant increase in disease severity and mortality. Defects associated with the transmission of the initial activation signal and with IL-2 production contribute to the depressed response, but defects in the IL-2 response mechanism also play important roles. A major factor in this area is the inability of the nuclei of these cells to respond to the intracellular factor ADR, which plays a crucial role in the initiation of DNA replication. These cells produce normal levels of ADR; thus, either the nuclei cannot bind ADR in a productive manner or the defect lies beyond the point of ADR binding, perhaps in one of the other proteins of the initiation complex. An interesting contrast to the age-related failure of nuclei to respond to ADR is the failure of neoplastic nuclei to respond to the ADR inhibitor. This inhibitor, found in the cytoplasm of quiescent cells, suppresses both the activation of quiescent nuclei by ADR and the ongoing DNA synthesis in isolated nuclei from activated cells. Nuclei from spontaneous proliferating cell lines were not affected by this inhibitor, which may be an important factor in the uncontrolled growth seen in neoplastic cells. The investigation of ADR has given hints that perhaps two of the fundamental questions in biology, namely why some cells don't proliferate and why some others won't stop proliferating, may be two sides of the same coin.